Highly effective and green microwave catalytic oxidation degradation of nitrophenols over Bi2O2CO3 based composites without extra chemical additives.
A novel treatment technology of microwave catalytic oxidation degradation (MCOD) for nitrophenols (NPs) wastewater over green catalysts of gC3N4Bi2O2CO3 and SiCBi2O2CO3 was developed. This process is eco-friendly because the only used Bi2O2CO3 is non-toxic (which can be used as stomach medicine), and no heavy metal pollution exists in g-C3N4 and SiC. The results show that these Bi2O2CO3 based composites exhibited superior catalytic activity for the degradation of para-NP, as well as ortho-NP, with optimal removal ratio of 98.96%. In addition, the proportion of Bi2O2CO3 and irradiation time were the key parameters that had greatly influenced the degradation performance. Moreover, O2- was confirmed to be primary contributor for the degradation, which was different from our previous work that OH was the main specie in carbon loaded metal oxide system. That is to say, the type of oxidative specie may be controlled by the type of catalyst system. Besides, separation and transfer efficiency of the charge carriers could be enhanced by the heterojunctions fabricated in the band structures of the composites. This work not only demonstrated that the Bi2O2CO3 based composites coupled with MW irradiation can generate reactive oxidative species(ROS) which can degrade NPs high-effectively, but also developed a new and green idea for treating refractory industrial wastewater.